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Abstract
This note provides some minor corrections to the article “On zero-divisor graphs of small ﬁnite commutative rings”.
© 2007 Elsevier B.V. All rights reserved.
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The purpose of this note is to correct a few small errors in the article “On zero-divisor graphs of small ﬁnite
commutative rings” [4]. The notation here will follow that of the original article. For a commutative ring R with
(nonzero) identity, the zero-divisor graph of R, denoted (R), will be deﬁned as in [1]. That is, the vertices of (R)
are the nonzero zero-divisors of R with an undirected edge between distinct vertices x and y if and only if xy = 0.
First, there are two rings of order 16 listed in Section 3 as local rings that are not local. One should replace
Z4[X]/(X2 − 3X) with Z4[X]/(X2 + 2X + 2) (in the paragraph on rings with additive group (Z4)2) and replace
Z4[X]/(X3 − X2 − 2, 2X2, 2X) with Z4[X, Y ]/(X2 − 2, XY , Y 2, 2X, 2Y ) (in the paragraph on rings with additive
group Z2 × Z2 × Z4).
While these substitutions satisfy the count of local rings of each characteristic found in [3] and of rings for each
additive group found in [2], there is still the issue of whether either of these new rings are isomorphic to others in the
list. The zero-divisor graphs are an efﬁcient way to answer most of this question. The following argument settles the
question by showing that R=Z4[X, Y ]/(X2 −2, XY , Y 2, 2X, 2Y ) and S =Z4[X]/(2X,X3) are not isomorphic (even
though they have the same zero-divisor graph).
Assume that f mapping R to S is a ring isomorphism. Then f (1) = 1, f (2) = 2, and f (3) = 3. Now, R has four
elements (a1 = X + 1, a2 = X + 3, a3 = X + Y + 1, and a4 = X + Y + 3) such that (ai)2 = 3. Then we must have
3=f (3)=f ((ai)2)=(f (ai))2. However, there is no element b of S such that b2=3, giving the necessary contradiction.
A similar argument shows that Z4[X]/(X2 + 2) and Z4[X]/(X2 + 2X + 2) are not isomorphic (even though they have
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Fig. 4. (Corrected caption) The graph for Z16, Z2[X]/(X4), Z4[X]/(X2 + 2), Z4[X]/(X2 + 2X + 2), and Z4[X]/(X3 − 2, 2X2, 2X).
Fig. 5. (Corrected caption) The graph for Z2[X, Y ]/(X3, XY , Y 2), Z8[X]/(2X,X2), Z4[X]/(X3, 2X2, 2X), and
Z4[X, Y ]/(X2 − 2, XY , Y 2, 2X, 2Y ).
Fig. 20. (Corrected ﬁgure) The graph for Z2 × Z2 × Z2 × Z2.
the same zero-divisor graph) as Z4[X]/(X2 + 2X + 2) has four elements such that a2 = 3 while Z4[X]/(X2 + 2)
has none.
As a result of the above substitutions, the following corrections should be made to Section 5 of the original paper.
The correct table of zero-divisor graphs on seven vertices is given below. Fig. 8 is not correct and should be removed
entirely. The correct list of rings for Figs. 4 and 5, along with reproductions of these ﬁgures, is also given. Additionally,
two edges are missing from Fig. 20, the zero-divisor graph of Z2 × Z2 × Z2 × Z2, of the original paper. The corrected
ﬁgure is given below. Finally, the complete list of commutative rings with identity of order 16 is given in the last table.
Vertices R |R| Graph Type
7 Z2 × Z7 14 K1,6 Reduced
F4 × Z5 20 K3,4 Reduced
Z3 × Z4 12 Fig. 3 Mixed
Z3 × Z2[X]/(X2) 12 Fig. 3 Mixed
Z16 16 Fig. 4 Local
Z2[X]/(X4) 16 Fig. 4 Local
Z4[X]/(X2 + 2) 16 Fig. 4 Local
Z4[X]/(X2 + 2X + 2) 16 Fig. 4 Local
Z4[X]/(X3 − 2, 2X2, 2X) 16 Fig. 4 Local
Z2[X, Y ]/(X3, XY , Y 2) 16 Fig. 5 Local
Z8[X]/(2X,X2) 16 Fig. 5 Local
Z4[X]/(X3, 2X2, 2X) 16 Fig. 5 Local
Z4[X, Y ]/(X2 − 2, XY , Y 2, 2X, 2Y ) 16 Fig. 5 Local
Z4[X]/(X2 + 2X) 16 Fig. 6 Local
Z8[X]/(2X,X2 + 4) 16 Fig. 6 Local
Z2[X, Y ]/(X2, Y 2 − XY) 16 Fig. 6 Local
Z4[X, Y ]/(X2, Y 2 − XY,XY − 2, 2X, 2Y ) 16 Fig. 6 Local
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Z4[X, Y ]/(X2, Y 2, XY − 2, 2X, 2Y ) 16 Fig. 7 Local
Z2[X, Y ]/(X2, Y 2) 16 Fig. 7 Local
Z4[X]/(X2) 16 Fig. 7 Local
Z2[X, Y,Z]/(X, Y,Z)2 16 K7 Local
Z4[X, Y ]/(X2, Y 2, XY , 2X, 2Y ) 16 K7 Local
F8[X]/(X2) 64 K7 Local
Z4[X]/(X3 + X + 1) 64 K7 Local
Additive group Ring
Z16 Z16
Z2 × Z8 Z2 × Z8
Z8[X]/(2X,X2)
Z8[X]/(2X,X2 + 4)
(Z4)
2 (Z4)
2
Z4[X]/(X2)
Z4[X]/(X2 + 2)
Z4[X]/(X2 + 2X)
Z4[X]/(X2 + 2X + 2)
Z4[X]/(X2 + X + 1)
Z2 × Z2 × Z4 Z4 × F4
Z2 × Z2 × Z4
Z2 × Z4[X]/(2, X)2
Z4 × Z2[X]/(X2)
Z2 × Z4[X]/(2X,X2 − 2)
Z4[X]/(X3, 2X2, 2X)
Z4[X, Y ]/(X2, Y 2 − XY,XY − 2, 2X, 2Y )
Z4[X, Y ]/(X2, Y 2, XY , 2X, 2Y )
Z4[X, Y ]/(X2, Y 2, XY − 2, 2X, 2Y )
Z4[X]/(X3 − 2, 2X2, 2X)
Z4[X, Y ]/(X2 − 2, XY , Y 2, 2X, 2Y )
(Z2)
4 F16
F4[X]/(X2)
F4 × F4
Z2 × F8
Z2[X]/(X2) × F4
Z2 × Z2[X]/(X3)
Z2 × Z2[X, Y ]/(X, Y )2
Z2[X]/(X2) × Z2[X]/(X2)
Z2 × Z2 × F4
Z2 × Z2 × Z2[X]/(X2)
Z2 × Z2 × Z2 × Z2
Z2[X]/(X4)
Z2[X, Y,Z]/(X, Y,Z)2
Z2[X, Y ]/(X3, XY , Y 2)
Z2[X, Y ]/(X2, Y 2 − XY)
Z2[X, Y ]/(X2, Y 2)
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